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of Roof- and Island-nesting Herring Gulls
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Introduction

Birds nesting on roofs is not a recent phenomenon. While storks (Ciconia ciconia)
have historically nested on buildings throughout Europe and northem Africa (Lack 1968:
112-113). One of the earliest reports in North America was of a common nighthawk
(Chordeiles minor) nesting on a warehouse roof in Philadelphia in 1869 (Bent 1940).
Since that time, at least 23 species of birds have been reported to nest on roofs, 9 of
which are gulls (Larus spp.) (see Fisk 1978, Blokpoel and Smith 1988).

The first report of gulls nesting on buildings was of herring gulls (L. argentatus) near
the Black Sea during 1894 (Goethe 1960). Gulls have since been reported to nest on
roofs throughout Europe and North America (Monaghan and Coulson 1977; Boume
1979; Monaghan 1979, 1982; Albrecht 1986; Kumerloeve 1986; Blokpoel and Smith
1988; Vermeer et al. 1988; Vegelin 1989; Blokpoel et al. 1990; Dolbeer et al. 1990;
Spaans et al. 1990). Use of urban areas by several species of gulls has increased sub-
stantially in recent years (Monaghan 1979, Vermeer et al. 1988, Vermeer 1992). Dolbeer
et al. (1990), among others, suggested that roofs were suboptimal nesting habitat for
herring gulls, hypothesizing that roof-nesting was a result of the dispersal of breeding
adults in a population experiencing rapid growth and lacking more suitable nest sites.
Similar dispersal of herring gulls to roofs and other urban sites subsequent to rapid
growth of the original colony has been reported in other areas (Paynter 1963, Campbell
1975, Monaghan and Coulson 1977, Vermeer et al. 1988). Gulls colonizing roofs fre-
quently have been considered to be younger, less experienced birds that were unable to
compete for more desirable nest sites. However, little attention has been directed at the
hypothesis that roofs may be favorable nesting habitat that only recently has been oc-
cupied (Monaghan 1979).

The objectives of this study were to compare herring gull reproductive parameters at
a roof colony and a nearby island colony and to evaluate nest-site selection within the
roof and island habitats. The goals were to determined (1) whether a roof population of
nesting herring gulls was comprised of younger individuals than was the population at
the earlier colonized island, and (2) breeding biology, especially nesting success, differed
between the two colony sites.

Study Area

The study was conducted in northcentral Ohio during May through July 1992. The
herring gull nesting concentration (1 of the largest of the Great Lakes with 3,250 nesting
pairs in 1992) is located on Sandusky Bay, Lake Erie (Belant et al. 1993) (Figure 1).
The first documented nesting of herring gulls in the area occurred on Turning Point
Island (TPI), a 2.7-hectare dredge disposal island created in 1900 about 0.5 kilometer

78 & Trans. 58" N. A. Wildl. & Natur. Resour. Conf. (1993)



6L ¢ Synon Suruay Sunsau-pupisy pup -fooy

‘oIyQ *AYsnpueg Ul sJool om) uo pue auyg ajer] ‘Aeg
Aysnpues ‘(JdL) puejs] wiog Sunun] uo suonendod Bunsau (n8 Suwiay jo uoneso] °| amdiy

ANSNANYS 40 ALID

AVE AMISNANVYS

\L 3143 IV

"ursy) Jo 1919w
] UM SYO0[q UIPOOM PIIAQUINU IRWNUD-O7 X -0l X -§ Jued £q A{enpiaipur
payIrew a1om s835 [= Juiureluod $Joo1 UO SISAU G/ | YL °ISAU Y1 WOIj JI9PW | noge
sey Suioans anm 19j0w-9’Q paraquinu Fueld Aq yoes s33a sanp Suiureyuod s1ssu
9 paNIEW aM ‘|41 UQ "A[Yo9Mm Saull) OM) JO UO ‘[d] UO ‘pue A[}3am dwi} 3UO SJOOI UO
sisou Apnys palojluow ap ‘7661 AInf Aes-Aepy A|fes woly apew JI19m SUONBAIISGO

SPOYIRI

'$JO0I 91} 10 [d L uo paisau sardads [[nd 19410 ON ‘(€661 ‘[ 12 JUB[3g) SJOOI OMm] Y} UO
Wasaxd a1om sisau [n8 SuLay 9/ 1 ‘7661 UI "LL6] PUB 9L6] ul sAaans 11ay) Suunp sjool
asay) uo Junsau synd Suwiay uodal 1ou PIP (§L61) ‘[ 12 HEOIS "SIdRUNS 1BY puR [RlAUL
‘19a18 uo (SIYIANs ‘suaa “39) saimpPns uteuod ‘sarepay ¢ pasudwod paulquiod
yoym ‘sjool yiog (| ain3{) pa1oNuOW Sem OS[e [4[ JO ISea 13)owo[ly | Inoqe 1oLIsIp
ssauIsng o1yQ ‘Aysnpues 3y ut sjool jey ‘Juadelpe om) uo uonendod [(nd Suwroy oy,
(€661 e 19 Juejag) SISaU G[6°] sem 1Y) T661 Ul A(8L6I ‘T8 12 HeYdS)
Kjoandadsas ‘g8 pue gge 219m /6] Pue 9/6] Suunp 4L uo sired Junsou jo laquinu
Y] "9/6[ 1SBI] 1B dUIS [d] U0 pasau aaey s[nd Suioy (8161 ‘[B 19 JHeYdS ‘sapro
-19p snindoy) pOOMUONO0D UIBISED pUR (D43f1u0jols Snuio))) poom3op 131S0-pal ‘(viqni
sniopy) Auaqinui pax apnjdoul satdads 201 pue qruys jueuruo uoneldadaa snoaoseqoy
sey puejst ay) jo uao1ad 0§ MOQy (8,61 ‘[e 19 JJeydS) O1yQ ‘Aysnpues uiolj 310ysyjo



Exotic Species in Urban Environments:
Lessons from New England’s Mute Swans
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Introduction

The mute swan (Cygnus olor) is a European species that ofien inspires images of
nobility, romance and elegance owing to its natural beauty and its characterization in
fairy tales (Wilmore 1974). Not surprisingly, this species has been introduced several
times into North America as early as the nineteenth century to adorn estates, parks and
zoos (Allin 1981). Some of these birds escaped or were released, resulting in the estab-
lishment of free-ranging populations in Michigan, Minnesota, Wisconsin, Wyoming, Brit-
ish Columbia, Ontario and in the Atlantic coastal states from Massachusetts to Maryland
(Allin 1981). Along the Atlantic, free-ranging populations have increased to an estimated
5,300 in 1987 (Allin et al. 1987).

Despite their beauty and royal pedigree, these birds have not been universally wel-
comed. In North America, mute swans are an exotic species, and biologists recognize
that the establishment of other exotic species, especially on oceanic islands, has deci-
mated native fauna. Given this less than positive history of exotic species, biologists are
concerned that increased populations of free-ranging mute swans may adversely impact
native waterfowl populations. In particular, biologists worry about the swan’s aggressive
nature (Reese 1975, Williams 1989), and the potential impact of its foraging on aquatic
vegetation (Allin 1987).

In a recent study, Conover and Kania (unpublished) examined the consequences of
interspecific aggression by territorial mute swans on native waterfowl in southern New
England. They found that swans engaged in high rates of interspecific aggression, di-
rected primarily at mallards (Anas platyrhynchos), American black ducks (A. rubripes)
and Canada geese (Branta canadensis). However, in most cases, the swan stopped its
aggression when the threatened individual moved less than 10 meters. Swans did not
keep native waterfowl from using these sites and were never observed to foil a nesting
attempt by another waterfowl species.

Further, Conover and Kania (unpublished) examined the effect of swan herbivory on
aquatic flora at freshwater ponds. They found no significant difference in above-ground
plant biomass or species composition between sites where swans could graze and sites
inside exclosures where they could not. These results indicate that mute swans, at least
at the time of the study, did not have an adverse impact on native waterfow! populations
at freshwater ponds. Left unanswered were the questions of what impact a much higher
swan population might have at these sites or what impact swans might have in other
areas, such as estuaries.

Currently, management plans for mute swans differ greatly among states. In various
locales, these birds are protected, unprotected or actively controlled (Allin et al. 1987).
In this study, we examined the perceptions of urban residents to assess their opinions of
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Reproductive Parameters

During each visit to nests on roofs, clutch size and number of chicks present at the
nest site were recorded. All nests with =1 eggs were used for comparisons of hatching
success within roofs. Only three-egg clutches in roof nests were used for comparisons
of hatching success on TPI (see Belant and Seamans 1993). Clutch size on TPl was
estimated from a complete ground count of nests on May 1 by eight observers. To avoid
double counting, a location on the ground within 1 meter of each nest was marked using
spray paint.

Mean hatching dates for all study nests were estimated by interpolation based on the
date of the previous check, the number of chicks that had hatched or were pipping, and
the relative age of chicks (Kadlec et al. 1969). Clutch completion dates (using a 28-day
incubation period) (Drent 1970, Pierotti 1982) were estimated by backdating from mean
hatching dates. Hatching success was defined as the number of chicks hatched divided
by the number of eggs laid for each comparison and is expressed as a percentage. The
maximum length and width of each egg in 30 three-egg clutches on roof (15 clutches
per roof) and 30 three-egg clutches on TPl were measured to the nearest 0.01 millimeter
to calculate egg volume indices using the formula length X width® (Davis 1975, Vermeer
et al. 1988). 1 did not estimate fledging success because monitoring chicks through fiedg-
ing, particularly on the roofs, likely would have caused excessive investigator-induced
mortality.

Age of Incubating Adults

Walk-in traps (Weaver and Kadlec 1970) were placed over nests on TPl and the roofs
to capture incubating gulls. Measurements of bill depth, head and bill iength (to deter-
mine sex and relative age) (Coulson et al. 1981, Fox et al. 1981), and body mass were
recorded.

Nest-site Characteristics

To assess whether suitable nesting material was limited, the maximum height and
width of each nest on roofs and TPl were measured and a nest volume index (V) was
calculated using the equation V = wm’(h) where r = radius of nest at ground level, and
h = height of nest im above ground. The presence or absence of material suitable to
construct a nest within 1 meter of the nest perimeter was recorded. Material was consid-
ered present if it was estimated to comprise =10 percent of the volume of the nest
adjacent to it. The percentage of vegetation and garbage (non-food items, e.g., bones,
paper, plastic) used as nesting material also was estimated for each nest. Overhead cover
within | meter of each nest was considered present if =10 percent of the nest was visually
obstructed by objects (e.g., tree limbs, pipes, air vent covers) while an observer looked
down directly over the center of the nest from | meter above ground. Nests were con-
sidered as adjacent to a structure (e.g., vents, skylights) if the center of the next was <1
meter from a structure. If the nest was constructed against a structure, orientation (nests
built against North, East, South or West side of a structure) of the nest was recorded.
The type of substrate (gravel, metal or tar) for each roof nest also was recorded. Inter-
nest distance was recorded as the distance from the center of each nest to the center of
the nest nearest to it. Nests on TPI were classified as located on the edge (areas containing
riprap) or center (areas with shrubs or trees present) of the island.
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Statistical Analyses

Nest parameters, egg volume indices, hatching dates, and body mass and relative age
(via bill depth) between gulls of each sex captured on the roofs and on TPl were com-
pared using t-tests. T-tests and General Linear Models Procedure with Tukey multiple
comparison tests (SAS Institute, Inc. 1988) were used to compare inter-nest distances.
Chi-square statistics for proportional data (Fleiss 1973) were used to asses clutch size
and the effects of nest-site selection on hatching success. All means are reported with *
| standard deviation (SD). Differences were considered significant at P < 0.05.

Results
Reproductive Parameters

The proportion of nests containing one, two or three eggs was similar (x> = 1.12, 2
df, P = 0.55) for TPI and roof populations, with 77-80 percent containing three eggs
(Table 1). The egg volume index differed (¢t = 3.17, 178 df, P < 0.01), however, with
gulls on roofs laying eggs 4 percent larger than those on TPI (140.1 * 13.8 ml and
134.1 = 10.4 ml, respectively). Overall hatching success of eggs from three-egg clutches
on roofs (66 percent, n = 414) was similar (x* = 1.85, 1 df, P = 0.20) to hatching success
on TPI (71 percent, n = 192). Gulls on roofs hatched eggs significantly (¢ = 12.26, 232
df, P < 0.01) later than did gulls on TPI (May 30 *= 8 days and May 19 * 6 days,
respectively). Estimated mean clutch completion dates for roofs and TPI were May 2
and April 21 respectively.

Age of Incubating Adults

Bill depth of gulls at the two locations was similar (P = 0.15) for both sexes (Table
2), which suggests that the age structure of the populations was similar. Body mass also
was similar (P = 0.87) for each sex between locations.

Nest-site Characteristics

Nest density on TPI (710 per ha) was greater (x* = 18.23, 1 df, P < 0.01) than on
roofs (135 per ha). Similarly, inter-nest distance was less (¢t = 7.39. 234 df, P < 0.0])
on TPI (2.08 * 0.86 m, n = 64) than on roofs (5.10 * 3.23 m, n = 172). Looking
specifically at TPI, inter-nest distance on the riprap (1.75 * 0.55 m, n = 45) was less (¢
= 6.00, 62 df, P < 0.01) than was the inter-nest distance in the interior of the island
(2.87 * 0.94 m. n = 19). For roofs, inter-nest distance on gravel substrate (4.74 * 2.74
m, n = 156) was less (F = 14.68; 2,166 df; P < 0.01) than that on other substrates. Inter-
nest distance on metal (9.57 * 6.41 m, n = 8) and tar (9.22 * 3.29 m, n = §) surfaces
was similar (Tukey test P > 0.05).

Table 1. Clutch size of nesting herring gulls on Tuming Point Island (TPl), Sandusky Bay, Lake
Erie, and on two roofs in Sandusky, Ohio, 1992.

Percentage of nests containing Clutch size
Location n 1 egg 2 eggs 3 eggs x SD
TPI 1.875 7 16 77 2.7 03
Roofs 176 7 13 80 2.7 03
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During the first count of nests on roofs (May 5), 65 percent of nests were adjacent to
a structure. Proportionally fewer (x* = 17.24, 1 df, P < 0.01) nests initiated after this
date were built next to structure (33 percent). For roofs, clutch size was similar (1 =
—1.63, 169 df, P = 0.11) for gulls nesting adjacent to structure (2.8 * 0.6, n = 106) and
for those that did not (2.7 = 0.6, n = 65). Egg volume for gulls nesting adjacent to
structure (¥ = 179.03 * 17,45, n = 81) also was similar (+ = —0.85, 88 df, P = 0.40) t0
egg volumes from nests away from structure (x = 173.78 * 18.58, n = 9). In contrast,
hatching success was greater (x* = 23.32, 1 df, P 0.01) for clutches adjacent to structure
(69 percent versus 48 percent). Hatching success also was greater (x> = 11.48, 1 df, P <
0.01) for eggs in nests with overhead cover (74 percent versus 58 percent). For gulls
that nested against structure, there was no preference for direction in which the next was
oriented (x* = 0.44, 3 df, P > 0.90). Also, hatching success was unaffected by nest
orientation (x* = 0.02, 3 df, P > 0.99).

Material suitable for nesting was limited on roofs (x* = 134.50, 1 df, P < 0.01), being
available at only 3 percent (n = 6) of nests, as compared to 77 percent (n = S1) of nests
on TPL. The volume of nests on TPI (13.1 = 11.0 L) was greater (r = —2.13, 266 df, P
= 0.03) than the volume of nests on roofs (10.3 * 7.8 L). For roofs, nest volumes against
structure (10.6 = 7.9 L, n = 102) were similar (1 = —0.62, 162 df, P = 0.53) to volumes
of nests away from structure (9.8 * 7.7 L, n = 62). Percentage volume of garbage was
higher (+ = 5.09, 228 df, P < 0.01) in nests on roofs (6.7 * 10.2 percent, n = 166) than
in nests on TPI (0.2 = 0.4 percent, n = 64). Percentage garbage in nests ranged from
0-50 percent. This garbage was not putrescible waste; rather, it included items such as
newspaper, cardboard, toothbrushes, wire and brooms.

Discussion
Reproduction

Eggs laid by roof-nesting gulls were significantly larger than those laid by guils nesting
on TPI. Egg size of several species of gulls increases with age to a plateau (Haymes and
Blokpoe! 1980, Pugesek and Wood 1992). Herring gulls to eight years of age have been
reported to lay larger eggs on average, after which they decrease (Davis 1975). However,
our index of relative age suggests that the two populations were similar. An alternate
explanation is relative fitness of adults. Gulls on roofs laid eggs 11 days later on average

Table 2. Body mass and bill depth (at gonys) of nesting herring gulls on Tuming Point Island
(TPI), Sandusky Bay, Lake Erie, and on two roofs in Sandusky, Ohio, 1992.

Body mass (g) Bill depth (mm)
Sex Location n x SD n X SD
Male TPI 11 1,139* 128 12 18.30 0.92
Roofs 5 1,150* 88 S 17.57 0.77
Female TPI 7 976° 34 8 16.73° 1.28
Roofs 7 977" 61 7 16.15° 133

"Means are not different (+ = 0.05, 12 df, P = 0.96).
"Means are not different (¢ = 0.17, 14 df, P = 0.87).
‘Means are not different (r = —1.54, 15 df, P = 0.15).
“Means are not different (r = —0.85, 13 df, P = 0.41).
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than did gulls on TPI, allowing additional opportunities to forage before egg laying. Both
populations of gulls in this study ate primarily fish (Belant et al. 1993), which are con-
sidered ‘‘high quality’’ food for gulls (Pierotti and Annett 1987). Supplemental feeding
of fish to gulls has caused an increase in egg size (Hiom et al. 1991, Van Klinken 1992).

There are conflicting results regarding reproductive success of roof-nesting gulls com-
pared with gulls nesting in more traditional areas. Some authors (Mudge 1978, Monaghan
1979, Hooper 1988) have reported fledging success as equal to or greater than that at
more traditional sites. Conversely, Vermeer et al. (1988) reported lower reproductive
success for densely nesting roof-nesting gulls (but not for dispersed roof-nesting pairs)
as compared with island-nesting gulls. Hatching success of eggs between the two pop-
ulations in this study was similar. Therefore, it is likely that roof and other urban habitats
suitable for nesting are similar to more traditional sites in that there is a high degree of
variability in habitat quality.

Nest-site Selection

Herring gulls appeared to select areas on roofs adjacent to structures as nest sites.
Proportionally fewer later-nesting gulls nested against structure, suggesting that structure
is preferred habitat and that the availability of these sites was limited. Although herring
gulls had greater hatching success when nesting against structure, there was no apparent
preference for orientation of nests. Hooper (1988) similarly found no preference for next
orientation in glaucous-winged gulls (L. glaucescens) on roofs. Possible causes for nest-
ing against structure include reduction of depredation of eggs and chicks from avian
predators or attacks from conspecifics, while maintaining high visibility and an escape
route for adults. This may in part explain the higher hatching success of herring gulls
nesting against structure in this study.

Temperature also may affect nest-site selection. Although not quantified, the roof sur-
face adjacent to structures is sheltered from direct sun for at least part of the day; thus,
adults nesting against structure may sustain lower energetic costs for thermoregulation.
Also, daytime temperature appeared to be lower on the gravel surface than on other
surfaces which may explain in part the greater density of nests on the light-colored gravel
surfaces. Fisk (1978) reported that the daytime temperature of a roof where least terns
(Sterna antillarum) had nested was 5 degrees Celsius lower than the temperature of a
nearby beach where they also nested. If temperature was important for nest-site selection,
one would expect unequal distribution in the orientation of nests. However, the afore-
mentioned benefits of nesting near structure may have masked the effects of temperature
in nest-site selection as related to nest orientation.

The majority of gulls on TPI nested on the edge of the island on riprap. Advantages
to nesting here as compared to the center of the island include greater visibility and a
shorter distance to water as an escape mechanism. An apparent disadvantage of nesting
near the center of the island is difficulty in accessing the nest. Gulls would either have
to pass through several gull territories on the perimeter of the island of maneuver through
trees and shrubs during flight. During our visits to the island, we found several adult
gulls entangled in tree or shrub limbs.

During this study, nest density was lower on the roofs than on TP1. Other studies have
reported similar lower densities on roofs as compared to more traditional sites (Monaghan
1979, Hooper 1988, Vermeer et al. 1988). Vermeer et al. (1988), noting that roofs provide
little structure relative to ‘‘natural’’ habitats, observed high conspecific aggression in
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colonial roof-nesting glaucous-winged gulls. Thus, greater inter-nest distance (i.e., larger
territories) may be a strategy used to reduce chick mortality from conspecifics.

Gulls in this study selected roofs adjacent to water for nesting that were near (about
1 km) TPI. Hooper (1988), Vermeer et al. (1988) and Blokpoel et al. (1990) also stated
that roof-nesting gulls seem to prefer sites adjacent to water and prefer to colonize sites
in close proximity to other occupied sites. Dispersal to more inland sites appears to occur
only after saturation of suitable nesting sites near to water.

Conflicts and Control Methods

Nesting by gulls on roofs and in other urban situations has increased markedly in
recent years and is likely to continue (Monaghan 1979, Blokpoel and Tessier 1986,
Hooper 1988, Vermeer et al. 1988, Vermeer 1992). Increasing numbers of urban-nesting
gulls have caused a concurrent increase in gull/people conflicts. Herring gulls are gen-
erally considered a nuisance when nesting on buildings because they harass maintenance
personnel, defecate on nearby vehicles, obstruct drain pipes with debris and cause struc-
tural damage to the roofs of buildings.

Several techniques have been used in attempts to reduce nesting or roosting of gulls
on roofs. Although oiling eggs and nest and egg destruction are effective in reducing
hatching success, these techniques generally are ineffective for preventing gulls from
renesting on buildings (Christens and Blokpoel 1991, Blokpoel and Tessier 1992). Also,
because of the breeding longevity of herring gulls, any substantial decrease in nesting
population size will likely require several years of nesting failure.

As gulls are federally protected under the Migratory Bird Treaty Act, requiring special
federal (and oftentimes state) permits to carry out egg oiling or destruction of eggs and
nests, non-lethal techniques to discourage nesting have been employed more frequently.
Overhead wires have been used successfully to eliminate ring-billed gulls from nesting
and roosting sites (Blokpoel and Tessier 1983, 1984). Gull harassment techniques have
been successfully used; however, they are expensive and labor-intensive, requiring per-
sistent repetition for at least several years (Blokpoel and Tessier 1992). The best non-
lethal technique to control gull nesting colonies is to modify habitat. Although expensive
to implement, the desired effects are more permanent than alternative techniques (Seubert
1990, Blokpoel and Tessier 1992). To reduce the incidence of roof nesting, architectural
design (e.g., eliminating or reducing the number of structures on roofs; using dark-
coiored, non-gravel surfaces; and using overhead wires) should be considered during the
planning stage of new buildings in areas where colonization by gulls is likely (e.g., Great
Lakes and Atlantic and Pacific coasts) and when roofs of existing buildings require repair
or replacement.

Roofs generally have been considered as suboptimal nesting habitat for gulls. Contrary
to this hypothesis, herring gulls nesting on roofs during this study were not younger,
less experienced birds than those from TPI. I hypothesize that all roofs are not suboptimal
habitat, and that preferences within and among roofs and other urban habitats for nest
sites exist, similar to preferences within ‘‘natural’’ habitats. Roofs and other urban hab-
itats appear to be a suitable resource for nesting gulls that only have recently been used.
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